Subordinates often have to wait for dominants to obtain food. As a result, their foraging success should be less predictable and they should therefore maintain a higher level of energy reserves compared with dominants. A corollary of this prediction is that subordinates should gain mass earlier in the day and maintain higher mass than dominants. We tested these predictions with captive Carolina chickadees. In two different experiments (one where birds were given ad libitum access to food and the other with food access limited to 60 min/day), we formed social flocks of two previously unfamiliar birds and compared their energy management (body fat and food caches) while they were in the flock with energy management when housed alone. Results from both experiments failed to support the predictions. Of all the parameters of body mass and food caching we measured only the following results were significant: (1) On the ad libitum food schedule, both subordinates and dominants accumulated more mass over the day when in a flock compared with when they were solitary, and there were no differences in mass gain between dominants and subordinates. (2) When analysed separately, dominants showed a higher evening mass in the flock compared with the solitary condition, a trend that runs opposite to the prediction. Our results suggest that when in favourable foraging conditions, social interactions might cause dominant and subordinate birds to accumulate more energy reserves as a result of competition. On the other hand, if food supply is limited, both dominants and subordinates may be forced to maintain similar fat reserves as an insurance against increased risk of starvation.
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For permanent resident birds wintering in an environment characterized by unpredictable food, low ambient temperature and long nights, accumulating and maintaining a sufficient amount of energy is of paramount importance. However, if energy is stored as fat, the acquisition and maintenance of high fat reserves carry a number of costs. One of the primary costs associated with elevated fat reserves is the risk of predation (Lima 1986; McNamara & Houston 1990) . First, an increase in fat requires more foraging, which generally can be done only by sacrificing vigilance for predators (e.g. Lima & Dill 1990) . Second, birds with higher levels of fat reserves could be at higher risk of being killed by a predator if heavier birds are less manoeuvrable in flight (Witter & Cuthill 1993 ; but see Kullberg 1998). Thus, it has been hypothesized that birds' fat reserves are regulated as a trade-off between risk of predation and risk of starvation; as a result, birds should carry fat loads below the physiological maximum capacity (Lima 1986; McNamara & Houston 1990) . This means that under otherwise constant conditions birds should compensate for an increase in starvation risk by increasing energy reserves. A number of studies have supported this view. For example, birds increase their energy reserves in response to increased risk of starvation caused by unpredictability in food supply, air temperature and unpredictable constraints on foraging time (Ekman & Hake 1990; Bednekoff et al. 1994; Bednekoff & Krebs 1995; Pravosudov & Grubb 1997) .
Theoretically, daily patterns of mass gain should also reflect a trade-off between predation risk and risk of starvation. For example, McNamara et al. (1994) show that foraging activity (and a concomitant mass gain) should occur earlier in the morning as food availability or variance in access to food increases. Thus when starvation risk increases, energy acquisition should occur earlier in the day to offset this risk.
Some bird species, in addition to storing energy internally as body fat, can store energy externally as food caches. In these species, increased risk of starvation results in higher levels of cache reserves in addition to higher levels of fat reserves (Lucas & Walter 1991;
